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(71) We, MATSUSHITA ELECTRIC 
INDUSTRIAL CO. LTD., a Japanese Com- 
pany, of 1006 Kadoma, Osaka, Japan, do 
herdjy declare the invention, for vAtidk we 
5 pray that a patent may be granted to us, and 
the method by which k is to be performed, 
to be particularly described in and by the 
following statement:— 
This invention relates to display apparatus 

10 and more particularly to scanning means for 
a matrix Qrpe display panel. The invention 
makes possible a scanning apparatus capable 
of reproducing moving, half-tone images on 
a matrix display panel. A matrix panel is one 

15 in which a multiplicity of picture elements 
are located . at the inter-sections of X (hori- 
zontal) and Y (vertical) line conductors. In 
order to reproduce images on such panels 
from in:iage information signals, it is neces- 
_20 sary to use scanning that selects X- and Y- 
lines in an appropriai£ manner, to actuate 
the elements at the selected intersections. The 
brightness of the picture dements is modulated 
by varying the energy of the applied pulses 

25 in accordance with the image information 
signals. 

The invention includes from one aspect a 
scarming apparatus for line by line scanning of 
an X-Y matrix display means comprising an 

30 X-line selecting means, and Y-Iine drive means 
adapted to operate in response to picture de- 
ment signals, wherein duimg one complete line 
scan said Y-line drive means operate to con- 
trol the image intensity of all the dements 

35 of die X-line sdected by said X-line sdect- 
ing means a plurality of times. 
- Tn an embodiment of the- invention, to be 
described, the scanning apparatus controls 
dement bri^tness by digital means, con- 

40 venicndy in integrated circuit form. A scan- 
ning apparatus induding means for digitally 
controlling die brightness of a matrix pand 
is described in our copending application No. 
29058/71 (Serial No. 1.352,889). 



The invention indudes from another aspect 45 
a scaxming apparatus for a matrix display pand 
having a plurality of picture dements at die 
intersections of X- and Y-line conductors, 
said scanning apparatus comprising: an X- 
line driving circuit coupled to said X-line 50 
conductors to be scanned in predetermined 
sequence; a Y-line driving circuit coupled to 
said Y-line conductors; a video signal genera- 
tor for generating vidio signals; a timing signal 
generator coupl^ to said video signal gene- 55 
rator, said X-line driving circuit and said 
Y-line driving circuit; a width control signal 
generator coupled to said timing signal gene- 
rator for generating plural sets of width con- 
trd signals; a first switching circuit coupled 60 
between said width control signal generator 
and said Y-iine driving drcuit for sdecting 
vdiich one of said plural sets of width control 
signals is to be supplied to said Y-linc driving 
circuit at any instant; and an analogue-to- 65 
digital converter coupled between said video 
signal generator and said Y-line driving circuit 
for converting said video signals into paralld- 
coded video signals whidi are supplied to said 
Y-line driving drcuit, wherein said Y-line 70 
driving drcuit con^)rises; plural sets of first 
memory dicuits for sequentially storing die 
portions of said paralld-coded video signals 
corresponding to one horizontal line period; 
a set of second memory drcuits for holding 75 
paralld-coded video signials which are supplied 
from one of said plural sets of first memory 
circuits; a set of second switching circuits 
coupled between said plural sets of first 
memory drcuits and said set of second 80 
memory drcuits for connecting one of said 
plural sets of first memory drcuits to said 
set of second memory drcuits at any instant; 
and a set of brlghmess control circuits coupled 
between said set of second memory circuits °5 
and said Y-line conductors for supplying Y- 
line driving pulses to said Y-line conductors, 
wherein said first switching circuit and said 
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set of second switching circuits are both 
switched plural times during one horizontal line 
period in synchronisation with switching signals 
from said timing signal generator so ^at said 
5 Y-line driving pulses are changed plural rimes 
during one horizontal line period in response 
to bodi said pltual sets of width control signals 
and said fxirailel-coded video signals held 
in said set of second memory circuits. 

10 In order that the invention may be dearly 
understood and readily carried into eifea 
embodiments thereof, given by way of example, 
will now be described with reference to the 
accompanying drawings in which: 

15 Figure 1 is a block diagram of a scanning 
apparatus for a matrix panel display; 

Figure 2 is a circuit diagram of a set of 
brightness control circuits, a switdiing circuit, 
and associated circuits; 

20 Figure 3 is a timing diagram showing 
shift, set and width control signals, and the 
relation between brightness levels and widi 
control signals in a scanning apparatus as shown 
in Figure 1, 

25 Figure 4 is a block diagram of another form 
of scanning apparatus: 

Figure 5 is a timing diagram relating to 
the scanning apparatus shown in Figure 4; 
and 

30 Figure 6 is a diagram showing the relation 
between brightness levels and video signal for 
the scanning apparatus of Figure 4. 

In Figure 1, a scanning apparatus for a mat-* 
rix panel 1 comprises an X-line drive circuit 

35 2, a Y-line drive circuit 3, a video signal gene- 
rator 4, a timing signal generator 5, an ana- 
logue-to-digital converter 6, a width control 
signal generator 7 and a switching circuit 8, 
The timing signal generator 5 supplies the X- 

40 line drive circuit 2, the Y-linc drive circuit 
3, and the width control signal generator 7 
with timing signals, such as vertical and hori- 



zontal synchrom'sing signals, set signals, shift 
signals and switching signals, over connections 
shown in Figure 1. • 45 

The matrix panel is of the crossed grid type 
with a multiplicity of picture elements in a 
matrix form defined at the intersections of 
X- and Y-line conductors Xj, Yj. The matrix 
panel can be of any suitable type such as an 50 
electroluminescent panel, an array of light- 
emitting diodes or a plasma display panel, 
^ The X-line drive circuit 2 comprises an X- 
line selecting circuit 20 controlling a set of 
pulse generators 2—1 2—2, , . . 2— n. 55 

The Y-line drive circuit 3 comprises a first 
memory MEM 1 including two groups of 
circuit A and B, a second memory MEM 2, 
including a groi^ of circuits, a first switch- 
ing circuit SWl and a set of brightness control 60 
circuits BC composed of a plurality of AND 
gates and Y-line drivers. 

The operation of the present scaiming appa- 
ratus will be described in conjunction with 
Figures 1, 2 and 3; the video signal will be 65 
assumed to be 6-bit parallel-coded signals, 
which may be converted from a standard tele- 
vision signal in analogue-to-digital converter 6. 

In scanning the X-lines, the X-line conduc- 
tors to be scanned are selected by X-line selec- 70 
ting circuit 20, in predetermined sequence in 
response to horizontal synchronising signals 
from timing signal generator 5, and pulses 
from the selected pulse generator are fed to 
the X-iine conductor. 75 

For scanning the Y-lines video signals from 
the video signal source 4 are fed to the ana- 
l(^e-to-digital converter 6, and ate then 
quantised to one of 64 quantising levels, the 
discrete levels being converted to a 6-bit paral- 80 
lel-coded video signal on outputs SA, SB, 
SC, SD, SE, SF. The coding is shown in 
Table I. 
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TABLE 1 





6-bit Parallel-Coded Video Signal 


Quantizing 


3 least significant bits 


3 most significant bits 


Level 


SA 


SB 


sc 


SD 


SE 


SF 
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0 


0 
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1 


1 


0 


0 


0 


0 


0 
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0 


1 


0 
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0 
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1 


1 
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0 
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4 
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0 
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0 
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1 
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0 


0 
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The parallel-coded video signals, corres- 
ponding to the Y-lines 
grouped into two groups; a group containing 
5 the 3 least significant bits SA, SB, SC and 
a grou^ containing the 3 most significant 
bits SD, SE, SF. These signals are roistered - 
in the A and B groups of the first memory 
MEM 1 as shown in Figure 1. Eadi of the 
10 A and B groups of these first memory circuits 
is made up of 3 parallel m-bit shift registers. 
The coded video signal SAj, SBj, SQ, SDj, 
SEj, SFj is supi^ed to the firet flip-flops 
bi, Ci, di, €], fi of the 6 parallel Hrst 
15 memory circuits lai, a2 . . . a„,; bi, ba . . . bm; 

Ci, Cj . . . Cml di, da . , . d„; Ci, C2, . . . . CmJ 

fi3 fi» - . .fm; and is transferred to the next 



flip-flop aa, Cs, da, Cfl, fa by a shift signaL 
As a succession of ^ft signals is generated, 
the coded video signals SAj, SBj, SCi, SD„ 
SE], SF, are registered successively into the 
A and B groups of the first memory drcait 
- and are transferred in turn from left to rigjit 
in the first memory circuits, by the sfift 
signal, as seen in Figure 1. 

The brightness control is carried out in V^o 
parts of one horizontal line period. The first 
brigjbmess control period is the time which 
elapses between completion of registration of 
the parallel coded video signals in the first 
memory circuit MEM 1 and the end of the 
horizontal sweep retrace period, indicated as 
t^i in Figure 3. The second bri^tness control 
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period is the remaining time interval of one 
horizontal line period indicated at t;itt Figure 

When by a series of shift signals the coded 
5 video signals for one horizontal line period in- 
dicated as tx in Figure 3, have been registered 
in the A and B groups of die first memory dr- 
cuit MEM 1, the first switching drcuits Swl, 
Sw2 . . Sma, arc in effect moved to the left 

10 hand positions shown in Figure 1. It will be 
understood diat the showing of the circuits in 
Figurel as switdies is diagrammatic only. The 
first set signal is generated in the timing signal 
generator 5, as shown in Figure 3, and is fed 

15 to the individual drcuits of the memory 
circuh MEM 2. The 3 least significant bits 
SAj, SBj, SQ registered in the A set of first 
memory circuits aj, bj, q arc tfaeieupon trans- 
ferred to the corresponding second memory 

^ circuits A, B, C, and arc held there until 
the next set signal to arrive is fed to the cor- 
responding brightness control circuit 3-j. 

The second switching drcuit SW2 is effec- 
tively switched to the upper position in Figure 

25 Ij in response to the switching signal from the 
timing signal generator 5, and continues to 
be held in dus state during the first bright- 
ness control period ta as shown in Figures 1 
and 2. 

30 The first pulse widdi control signals CP„. 
CPb, CP,, ^diich arc generated sequentially 
in the width control signal generator 7 during 
the first brighmess control period tR, have dif- 
ferent pulse widths, the pulse widths being' 
in a ratio of, 1:2:4, for example, as shovm in 
Figure 3. At this time the first width control 
signals CP^. CP,,, CP<. are fed to the bri^mess 
control drcuits over connections CPi, (3*2, 
CPny as shown in Figure 2. 

40 In the bri^mess control drcuits, the bright- 
ness control signals are synthesised by the 
AND function of AND gates GAj, GB], GC, 
(Figure 2) from the 3 least significant bits 
SAj, SBjjSCj and the first width control signals 

45 CP3, CP,,, CP. and arc fed to Y-Une driver 
Dj of the line drive drcuits. The Y-line driver 
Dj supplies the Y-linc Y, with a Y,-Iine driv- 
ing pulse, corresponding to the video signal. 

^ft brighmess levels can 

be sdected during the first brightness control 
period ta. 

At this time the 3 most significant bits 
SD„ SEi, SFj are still registered in the B set 
of first memory drcuits dj, Cj, f, since diere is 
- 55 - no shift signals' from the timing signal gene- 
rator 5 during die first brightness control 
period tn. 

At the end of the first brigjitness control 
period tjt, die first switching drcuits SWl 

60 now switch to the right hand position in Figure 
1 in reqwnse to ±e switching signal from 
timing signal generator 5. At the same time, 
by a second set signal generated at the end 
of the first brighmess control period tj, as 

65 shown in Figure 3, the 3 most sigm'ficant bits 



SDj, SEi, SFj in the B set of first memory 
circuits di, Cj, f, arc simultaneously transferred 
to the corresponding second memory drcuits 
Aj, Bj, Cj, and are registered there during 
die second brighmess control period t., until 70 
the next set signal occurs. 

The second switching circuit 8 is moved to 
the lower position shown in Figure 1 imme- 
diately after die first brightness control period 
has ended, and the second width control signals 75 
CPtf, CP„ CP, arc fed to the AND gates of 
die brightness contrd circuits. The brightness 
control signals for the Y-Iine drivers are syn- 
thesised, in a manner similar to diat des- 
cribed above, from the 3 most significant bits 80 
SDj, SEj, SFj and the second width control 
signals CP^, CP„ CP,. 

In this way, Y-line driving pulses occur 
twice in each horizontal line period, in response 
to the sets of width control signals and the 85 
parallel coded video signals sequentially held 
registered in the second memory circuits. Ac- 
cordingly, brightness control is effected in two 
stages: a first stage for eight low brigjitness 
levels during the first brightness control period 90 
tR, and a second stage for dght high bri^t- 
ness levels during die remainine part of the 
horizontal line period. As a result, die appa- 
ratus can reproduce half-tone images, with 
a total of 64 brighmess levels, as shown 95 
in figurc 3. 

The picture elements lying along the selected 
X-line are exdted by the simultanous applica- 
tion of th X-line selecting pulse and the cor- 
responding Y-line driving pulses, in response lOO 
to the video signal. By repeating this opera- 
tion for each horizontal line period, the picture 
dements in the complete panel arc scanned 
sequentially, line by line, from line Xi to line 

Xa. 105 

Because the second memory circuits and the 
AND gates are used in a time sharing mode, 
diey act as 6 parallel m-bit drcuits though 
they arc of 3 parallel m-bit drcuit configura- 
tion, enabling the Y-line driving circuit 3 to HO 
be substantially simplified. 

Although the arrangement described uses 
parallel 6-bit coded video signals, and two 
switdiing operations, these arc given by way 
of example only. 

Figure 4 shows another form of matrix scan- 
ning apparatus, which can reproduce good 
half-tone images, with increased brightness. 
_ The scanning apparatus shown in Figurc 4 
comprises, in addition to the drcuits shown 120 
in Figure 1, a set 9 of delay drcuits DL„ DLa, 
DL3 conneacd between the analogue to digital 
convener 6 and the B set of die first memory 
circuit. For simplidty parallel 6-bit coded 
video signals arc again used as an example of 125 
the image information signals. In die scanning 
apparatus shown in Figurc 4, the 3 most signi- 
ficant bits SD, SE, SF of die 6-bit coded 
video signals from analogue-to-digital converter 
6 arc delayed by the set of delay drcuits 9 and 130 
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registered in the B set of fiist memoiy dr- 
cuits dj, Cj, fj. The other dicuits of the scan- 
ning appaxatus of Figure 4 can be as shown in 
Figure 1. The X-line drive droiit 2 supplies 
5 In sequence a pluxality of X-line selecting 
pulses each to one of a plurality of X-line con- 
ductors to be scanned during one horizontal 
line period. 

In the operation of the scanning apparatus 

10 shown in Figure 4, each bit of the 3 most 
significant bits SB, SB, SF is delayed by one 
of the delay drcuits DLi, DL2, DLa; these 
delay drcuit have different delay dmes eadi 
a difEexent integral multiple of one horizontal 

15 line period for example, the delay times can 
be 60H, 120H and ISOH, respectively, where 
H is one horizontal line period. 

The X-line selecting circuit 20 selects four 
X-lines in sequence during one horizontal line 

20 period tx. One is selected during tiie horizontal 
sweep retrace period Tr, and each of the odier 
three X-lines is selected during a third of the 
horizontal active scanning inteval, as at t^b 
tB29 Us shown in Figure 5. The X-lhie selecting 

25 drcuit 20 can be provided by flip-flops, shift 
registers and gate circuits, in known configura- 
. tion. 

When the 6-bit coded signals have been 
registered in the A and B first memory dr- 

30 cuits, the 3 least significant bits in the A 
set of first memory circuits aj, bjj q arc tcans^ 
ferred simultaneously to the corresponding 
second memory drcuits Aj, Bj, Cj throu^ 
the first switching drcuit Swj, by the first 

35 set signaL 

During die horizontal sweep retrace period 
tjii the second switching drcuit is switched to 
the upper position as shown in Figure 2, and 
the first width control signals CPa, CPb, CP« 

40 shown in Figure S are sup^ied to the brigfht- 
ness control drcuits. I these circuits, the A>ID 
gates GAj, GBj, GCj synihesise the first bright- 
ness control signals for the Y-line driver Dj 
as described above. 

45 In the X-line drive drcuit 20, just after 
the coded video signals corresponding to the 
181th X-line, Xtsi, for example, has been 
registered in the first memory circuits, the X- 
line selecting circuit 20 sdects line Xisi. The 

50 first brightness control for line Xisi is efEected. 
The second, third and fourth bri^mess con- 
trols for the line Xigi arc effected during the 
active horizontal scan period, but delayed 60H, 
120H and 180H after the first brightness con- 

.55 trol, as shown in Figure 6. _ _ 

Inrnxediatdy after the end of the horizontal 
sweep rctrace period tn, the delayed 3 most 
significant bits in the B set of first memory 
circuits dj, ei, f j are transfeired simultaneously 

60 to the second memory circuits Aj, Bj, Q, 
through the first switching drcuit SWj, in re- 
sponse to the second set signaL 

During the horizontal acdve scanning period 
<a + ti,2 + tii3, the second switching circuit is 

65 switched to. the lower position. The second 



width control signals CP^, CP,, CP, are applied 
to the brightness control drcuits during re- 
spective thirds tai, Xs2j of each horizontal 
active scaiming interval. The second width 
contpol signals CP^, CP„ CP, have die same 70 
pulse width, as shown in Figurc 5. 

The delayed 3 most significant bks SDj, 
SEi, SFj are selecced bit by bit by AND gates 
GAj, GB„ GCj in response to the xcoad width 
control signals CP^, CP« CP,. 75 

During the first third of the horizontal drive 
scannmg interval Uu only one width control 
is effective, that is, a logic "1". The second 
brightness control signals for the line Xm 
arc synthesised by AND gate GAj from the SO 
60H ddayed bit of the 3 most significant 
bits SDj and the second width control signal 
CPas and arc fed to the Y-line driver Dj. 

■nie corresponding X-line Xiju is selected 
by the X-line sdecdng drcuit 20; die second 85 
brightness control for the 121th line Xiai is 
thus effected during the period t^. 

In the same manner, during the period t.3 
the third brightness control signals for the 
line Xai arc synthesised by AND gate GBj 90 
from the ddayed bit of the 3 most significant 
bits S£j and the second width control signal 
CPa. In tb« X-line selecting drcuit 20, the 
corresptmding X-line Xsi is selected. 

During period t^^ die fourth brightness '5 
control sigiials for line Xi are syndiesised by 
AND gate GQ from the delayed bit of the 

3 most significant bits SF, and the second 
^ width control signal CP,. In the X-line selecting 

circuit 20, the corresponding X-line Xi is 100 
sdected. Similarly, during the next horizontal 
line period, four X-lines Xiga, X123, X02 ^d 
Xj are selected sequentially by the X-line selec- 
ting drcuit 20, as shown in Figure 5. By 
repeating this cyde of operation every horizon- 105 
tal line period, the scanning of the whole mat- 
rix pand is completed. Every picture element 
of the panel can be eicdted four times during 
each fidd period, and as the pulse width of 
the exdtation pulse is modulat^ 8 steps dur- HO 
ing the horizontal sweep retrace period and 

4 stq>s during the horizontal active scanning 
period, 29 brightness levds as shown in Figure 
6 can be comrcdled. Thus, half-tone images 
with 29 brightness levels as shown in Figurc 115 
6 can be rcproduced. 

In this way, in the scaning apparatus shown 
in Figurc 4, the second memory drcuits aiad 
the AND gates of the brigjitness control dr- 
cuits operate- in a- time sharing mode. The" 120 
scanning apparatus can reproduce moving 
images with twenty-nine half-tone brightness 
levds through the second memory circuits 
and the AND gates of the brightness control 
drcuits arc in a 3 paralld m-bit drcuit con- 125 
figuration. 

When the scanning apparatus described is 
used with a DC-electroluminescent matrix type 
display pand, having a DC-electroluminescent 
layer disposed between X- and Y- line con- 130 
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duaor layers, the brightness of the display can 
be increased. The DC-electroluminescent layer 
in such a panel can be, for example, copper- 
coated zinc sulphide powder ZnS(Mn, Cu, 
5 CI) in a plastics binder. The relation between 
the brightness (L) of such a panel and the 
pulse width (P^.) of the driving pulse under 
the condition of constant duty ratio can be 
shown as the equation: 



10 



where k is a constant not exceeding 1. 

I he brighmess of the display can be in- 
creased by energising the panel two or more 
times, wldi a total driving time of IH, during 

15 each field period, compared with continuous 
energisation over a time of IH. If four driving 
pulses are supplied during each field period, 
as shown In Figure 6, the brighmess of such 
DC-electroluminescent matrix panel can be 

20 doubled ; the increase in the power consumption 
of the panel is very small since the total driv- 
ing time of one field period is die same in 
both cases. 

WHAT WE CLAIM IS:— 

25 1. A scanning apparatus for Hne-by-line 
scanning of an x-y matrix display means com- 
prising an X-line selecting means and Y-line 
drive means adapted to operate in response 
to picture element signals, wherein during 

30 one complete X-line scan said Y-line drive 
^ means operate to control the image intensity 
of all the elements of the X-line selected 
by said X-line selecung means a plurality of 
times. 

35 2. A scanning apparatus in accordance with 
claim 1 wherein said Y-line drive means pro- 
duce time modulated pulses for connrolling 
the image intensity of each of said elements, 
and for each element of the X-line selected 

40 by said X-line selecting means, pulses of a 
lesser duration are produced in a first part of 
the respective X-line period, and pulses of a 
greater duration are produced in another part 
of the respective X-line period. 

45 3, A scanning apparatus in accordance with 
claim 1 or dahn 2, wherein said picture ele- 
ment signals comprise line signals with time 
intervals between consecutive line signals, and 
wherein one period of control by said Y-Iine 

50 drive means of the image intensity of said 
elements of the selected X-line includes a 
period corresponding to die respective said 
interval. 

4. A scanning apparams in accordance with 
55 claim 3 wherein said picture elemem signals 

are video signals and each said interval is the 
flyback interval between two consecutive video 
line signals. 

5. A scanning apparams in accordance with 
60 any of the preceding claims, comprising means 

for converting an analogue line-by-line input 
signal into digital form to provide said picture 



element signals and means for storing the digi- 
tal form of the input signal. 

6. A scanm'ng apparatus in accordance with f>5 
claim 5 wherein said storing means stores in 
quantised digital form the picture element 
signals of a complete line. 

7. A scanning apparatus in accordance with 
daim 6 wherein said storage means is a shift 70 
register. 

8. A scanning apparatus in accordance with 
daim 7, said shift register comprising for eadi 
element of the selected X-line parallel register 
elements for registering quantised information 75 
in at least two groups of which one group in- 
cluded the digits of least significance. 

9. A scanning apparatus in accordance with 
daim 8 wherein said groups contain approxi- 
matdy equal numbers of digits. 80 

10. A scanning apparatus in accordance with 
claim 8 or daim 9, and induding group selea- 
ing switchii^ means, for feeding the digits in 
a first of said two groups for each element of 

the selected X-line to the Y-line drive means 85 
during a first part of the respecuve X-line 
interval and the digits of the second of said 
two^ groups for eadi element of the selected 
X-line during a second pan of the respective 
X-line interval. 90 

U. A scanning apparatus in accordance with 
claim 10 and wherein said X-line drive means 
indudes further register means, said group 
sdecting switching means sdectively feeding 
said digits in said first and second groups to -95 
the said further register means. 

12. A scanning apparatus for a matrix dis- 
play panel having a plurality of picture ele- 
ments at die intersections of X- and Y-line 
conductors, said scanning apparatus compris- 100 
ing: an X-line driving circuit coupled to said 
X-line conductors for supplying X-line selea- 
ing pulses to the X-line condurton* to be 
scanned in predetermined sequence; a Y- 
line driving circuit coupled to said Y-line con- 105 
ductors; a video si^ial generator for generating 
video signals; a timing signal generator coupled 
to said video signal generator, said X-line 
driving drcuit and said Y-line driving drcuit; 
a width control signal generator coupled to said 1 1 0 
timing signal generator for generating plural 
sets of width control signals; a first switdiing 
circuit coupled between said width control 
signal generator and said Y-line driving drcuit 
for sdecting which one of said plural sets of 115 
width control signals is to be supplied to said ^ 
Y-Hne driving circuit at any instant; and an 
analpgue-to-digital converter coupled between 
said video signal generator and said Y-line 
driving circm't for converting said video signals 120 
into parallel-coded video signals whidi are 
supplied to said Y-line driving drcuit, where- 
in said Y-line driving drcuit comprises; plural 
sets of first memory circuits for sequentially 
storing the portions of said parallel-coded video 1 25 
signals corresponding to one horizontal line 
period; a set of second memory circuits for 
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holding parallel-coded video signals which are 
suppIiSl from one of said plural sets of first 
rasmoxy circuits; a set of second switching cir- 
cuits coupled between said plural sets of first 

5 memory circuits and said set of second memory 
circuits for connecting one of said plural sets 
of first memory circuits to said set of second 
memory circuits at any instant; and a set 
of brigjitness control circuits coupled between 

iO said set of second memory drcurts and said 
Y-line conductors for supplying Y-line driving 
pulses to said Y-line conductors, wherein said 
first switching circuit and said set of second 
switdiing circuits ate both switched plural 

15 times during one horizontal line period in 
synchronisation with switching signals from 
said timing signal generator so that Y-line driv- 
ing pulses are changed plural tin:ies during 
one horizontal line period in response to both 

20 said plural sets of width control signals and 
said parallel-coded video signals held in said 
set of second memory circuits. 

13. A scanning apparatus as daimed in 
daim 12, wherein said first switdiing drcuit 

25 and said set of second switching circuits are 
both switched plural times during the time 
- from the end of writing of said parallel-coded 
video signals into said plural sets of first 
memory circuits to the end of the following 

30 horizontal sweep retrace period of said video 



14. A scanning apparatus as daimed in daim 
13, wherein said paralld-coded video signals 
written into said plural sets of first memory 

35 circuits are composed of least significant digits 
and most significant digits said least signifi- 
cant digits being held in said set of second 
memory circuits during the time from the 
end of writing of said paralld-coded video 

40 signals into said plural sets of first memory 
circuits to the end of the following horizontal 
sweep retrace period of said video signals, and 
said most significant digits of said parallel- 



coded video signals, being hdd in said set 
of second memory circuits during the remaining 45 
time interval of the respective horizontal Une 
period. 

15. A scaiming apparatus as daimed in claim 
14, further comprising a plurality of dday 
drcuits coupled between said analogue-to- 50 
digital convertjer and said plural sets of , first 
memory drcuits, one of said plural sets of 
first memory circuits being directiy coupled 

to said analogue-to-digital converter, the re- 
maining sets of said plural sets of first memory 55 
drcuits being coupled to said analogue-to- 
digital conveiter through said plurality of 
dday circuits which have differem delay times, 
each dday time being an integral multiple of 
one horizontal line period, said X-line driving 60 
circuit supplying in sequence a plurality of X- 
line sdecting pulses, eadi to one of a plurality 
of X-line conductors to be scanned during one 
horizontal line period in sydmmisation with 
said switching signals from said timing signal 65 
generator. 

16. A scanning apparatus as daimed in 
daim 15, wherein said least significant digits 
of said parallel-coded video sigiuls are directly 
written into said one set of said plural sets 70 
of first memory drcuits, and said most signifi- 
cant digts of said parallel-coded video signals 

are written into said remaining sets of said 
plural sets of first memory circuits through 
said dday circuits. 75 

17. A scanning apparatus substantially as 
herein described with reference to the accom- 
panying drawings. 

18. A display means induding an apparatus 

in accordance with any of the preceding claims. 80 
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